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Partial Translation of JPll-1 51097 

[0009] 

[Means for Solving the Problem] In consideration of such 
5 present circumstances, the inventor has made deep study to find 
a DNA primer having a base sequence specific to the mycetoma 
of a lactic acid bacterium while finding that the mycetoma of 
a lactic acid bacterium can be quickly and simply identified 
and analyzed by PGR of DNA deriving from the bacterium extracted 

10 from a specimen without incubating the bacterium when the DNA 
primer is employed, to complete the present invention. 
[0010] The present invention provides a primer or a probe for 
a lactic acid bacterium having a base sequence selected from 
formulas 1 to 11, 14, 16 and 18 to 21 or a sequence complementary 

15 to this base sequence. 

[0011] The present invention also provides a primer for a lactic 
acid bacterium having combination of two base sequences 
selected from the formulas 1 and 12, 2 and 13, 3 and 14, 4 and 
13, 5 and 13, 6 and 13, 7 and 15, 8 and 13, 9 and 16, 10 and 

20 16, 11 and 17, 18 and 19 and 20 and 21 or a sequence complementary 
to this combination of the base sequences . 

[0012] The present invention further provides a method of 
identifying the mycetoma of a lactic acid bacterium employing 
at least one or two aforementioned primers for a lactic acid 
25 bacterium. 



[00131 The present invention further provides a method of 
mycetoma- specif ically detecting a lactic acid bacterium 
employing at least one or two aforementioned primers for a 
lactic acid bacterium. 
5 [0014] 

[Embodiment of the Present Invention] In relation to 
classification of the mycetomata of lactic acid bacteria, 
various proposals have recently been made by Collins et al., 
Dicks et al. , Mori et al. and the like. Although there is still 

10 room for reconsideration as to the classification, Dicks et . 
al are followed in the present invention. In relation to 
mycetomata related to Lactobacillus casei, conventional 
Lactobacillus casei (standard strain ATCC393) and 
Lactobacillus paracasei (standard strain ATCC334) were changed 

15 to Lactobacillus zeae and Lactobacillus casei respectively, 
for rejecting the mycetoma name of Lactobacillus paracasei. 
[0015] In order to create species-specific primers in the 
aforementioned classification, 16SrRNA genes highly reliable 
as indices of phyletic systematics were employed as targets 

20 for performing classification, and not RNA but DNA was employed 
due to requirement of means such as PGR for identification and 
analysis. 

[0016] The primers were obtained by comparing base sequences 
subjected to sequencing by the inventor a¥with base sequences 
25 registered in databases (DDBJ, Genbank etc. ) and studying the 
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same. More specifically, the mycetomata (standard strains) 
newly subjected to sequencing of ISSrRNA genes by the inventor 

as comparative objects were the tiactobacillus acjLdophJLlus 

ATCC4356 strain, the Lactobacillus easel NCD0151 strain, the 

5 Lactobacillus c ag e l ATCC334 strain, the I^actObaclllus 

crispatus JCM1185 strain, the Lactobacillus delbrueckii 
ATCC9649 strain, the Lactobacillus ferment urn ATCC149 31 strain, 
the La ctob acill us gallinarum JCM2011 strain, the Lactobacillus 
gasseri DSM20243 strain, the Lactobacillus helveticus 

10 ATCC15009 strain, the Lactobacillus reuteri JCM1112 strain, 
the Lactobacill us rham no su s ATCC7469 strain, the Lactobacillus 
zeae ATCC393 strain, the Lactobacillus zeae DSM20178 strain, 
the Lactococcus lactls subspt cremoris atcc19247 strain and 
the Lact o cocc us la c tic s u bsp, l actl s 19435 strains. The 

15 inventor plans to register these sequences in the database DDBJ 
of National Institute of Genetics. 

[0017] When alignment was performed between mycetomata of the 
genus Lactobacillus , areas VI and V2 were varied in nximbering 
of colon bacilli and hence the PGR primers were designed with 

20 targets of these areas. The lengths of oligonucleotides, 
varied with the primers, are 17 to 26 bp. While these are most 
preferable lengths in manipulation, base sequences of several 
to several 10 bp adjacent to the oligonucleotides may be 
increased/decreased in the respective 16SrRNA genes in 

25 employment . Among the primers obtained in the aforementioned 
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manner, that having a base sequence described in the formula 

1 is a DNA oligonucleotide specific to Lactobacillus 
acidophilus . which can be used as a primer or a probe for 
identifying and analyzing the mycetoma of a lactic acid 

5 bacterium. While the primer can also be combined with a 
well-known universal primer for a lactic acid bacterium or the 
like, species-specific detection may be impossible depending 
on the combination and hence the primer is preferably combined 
with an oligonucleotide having a base sequence described in 
10 the formula 12. For a similar reason, combination preferable 
for employment is also shown below. 

[0018] That having a base sequence described in the formula 

2 is a DNA oligonucleotide specific to Lactobacillus casei . 
and is preferably combined with that having the base sequence 

15 described in the formula 13 as the primer. 

[0019] Those having base sequences described in the formulas 

3 and 14 are DNA oligonucleotides specific to Lactobacillus 
delbrueckii . and these two are preferably combined as the 
primer. 

20 [0020] That having a base sequence described in the formula 

4 is a DNA oligonucleotide specific to lactobacillus gasseri , 
and is preferably combined with that having the base sequence 
described in the formula 13 as the primer. 

[0021] That having a base sequence described in the formula 
25 5 is a DNA oligonucleotide specific to Lactobacillus helveticus 
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and Lactoba cillus acidphilus . and is preferably combined with 
that having a base sequence described in the formula 13 as the 
primer. This primer, incapable of distinguishing the 
aforementioned two species when singularly employed, is 
5 capable of determining the two species when employed along with 
the primer described in the formula 1 . 

[0022] That having a base sequence described in the formula 

6 is a DNA oligonucleotides specific to Lactpbacillus johnsonii , 
and is preferably combined with that having the base sequence 

10 described in the formula 13 as the primer. 

[0023] That having a base sequence described in the formula 

7 is a DNA oligonucleotide specific to Lactobacillus rhamnosus . 
and is preferably combined with that having the base sequence 
described in the formula 15 as the primer, 

15 [0024] That having a base sequence described in the formula 

8 is a DNA oligonucleotide specific to Lactobacillus zeae . and 
is preferably combined with that having the base sequence 
described in the formula 13 as the primer. 

[0025] That having a base sequence described in the formula 
20 9 is a DNA oligonucleotide specific to Lactobacillus lactis 
subsp- cremorls - and is preferably combined with that having 
the base sequence described in the formula 16 as the primer. 
[0026] That having a base sequence described in the formula 
10 is a DNA oligonucleotide specific to Lactoba cillus lactis 
25 subsp, lactis , and is preferably combined with that having the 
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base sequence described in the formula 16 as the primer • The 
primer described in the formula 16 is specific to Lactococcus 
lactis, and hence the mycetoma can be identified also when this 
primer is employed if identification up to subspecies is not 
5 required . 

[0027] That having a base sequence described in the formula 
11 is a DNA oligonucleotide specific to Streptococcus 
thermophilus . and is preferably combined with that having the 
base sequence described in the formula 17 as the primer. Those 
10 having base sequences described in the formulas 18 and 19 are 
DNA oligonucleotides specific to Lactobacillus fermentum . and 
these two are preferably combined with each other as the 
primers . 

[0028] Those having base sequences described in the formulas 
15 20 and 21 are DNA oligonucleotides specific to Lactobacillus 
reuteri . and these two are preferably combined with each other 
as the primers . 

[0029] That having a sequence complementary to a base sequence 
selected from the aforementioned formulas Itoll, 14, 16 and 
20 18 to 21 can also be employed as a primer or a probe for a lactic 
acid bacterium, and that having a sequence complementary to 
a base sequence selected from the formulas 12, 13, 15 and 17 
can also be used similarly to those of the formulas 12, 13, 
15 and 17. 

25 [0030] The oligonucleotide primers designed in the 
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aforementioned manner are artificially synthesized by a DNA 
synthesizer according to the base sequences thereof. The 
species specificity thereof was confirmed with reference to 
band formability of the primers with respect to DNA of 120 
5 strains of 34 types of lactic acid bacteria and four strains 
of four types of Lactobacillus bifidus. As a result, all of 
the aforementioned mycetomata had no problem in specificity. 
[0031] Species -specif ic sequences have been found by the 
sequencing newly performed this time, in addition to the 

10 sequences shown in the formulas 1 to 11, 14, 16 and 18 to 21. 
However, primers of these sequences or other well-known primers 
employed for identification unpreferably included those 
reacting with strains belonging to other species or not 
reacting with strains of target species. While species- 

15 specific reactivity can conceivably be achieved depending on 
condition setting in PGR reaction also when these primers are 
employed, for example, such conditions have not yet been found 
under the present circumstances . 

[0032] Whether or not a lactic acid bacterium can be 
20 species -specifically detected from a fermented dairy product 
has also been studied as follows: First, lactic acid bacteria 
contained in 26 samples of commercially available fermented 
dairy products are isolated for identifying the species thereof 
by a DNA-DNA homology test. Then, biochemical nature 
25 inspection is performed for identifying subspecies. In other 



words, delbrueckii , bulgaricus and lactis were determined as 
to Lactobacillus delbrueckii with reference to 
presence/absence of fermentation of Sucrose and Lactose, while 
lactis and cremoris were determined with reference to 
5 presence/absence of proliferation in an MRS broth culture 
containing 4 % of sodium chloride added thereto or ammonia 
producibility in a culture containing arginine added thereto 
as to Lactococcus lactis. When the results identification of 
the mycetomata obtained in this manner were compared with 
10 results of identification with the inventive primers, the 
results matched with each other. 

[0033] The inventive primer having species specificity as 
described above enables rapid identification of the mycetoma 
of a lactic acid bacterium contained in a fermented dairy 

15 product. Further, the mucetoma can be simply identified by 
extracting DNA directly from a colony formed on a BCP-added 
colony count agar medium (by Eiken Kagakusha) employed as a 
selective culture for a lactic acid bacterium or an incubated 
bacterial body and investigating reactivity with each primer. 

20 [0034] According to the inventive primer, distribution can be 
investigated at the mycetoma level of each individual without 
performing incubation. In relation to this, a method of (1) 
extracting DNA from a specimen and (2) then performing PGR 
reaction on the DNA with the inventive primer is listed. This 

25 PGR method is now described in more detail. 
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[0035] For example* the mycetoma in a fermented dairy product 
is identified as follows : First , DNA is extracted from a pellet 
obtained by centrifuging 1 ml of fermented milk by a benzyl 
chloride method or the like as template DNA. A species - 
5 specific DNA arrangement (PGR product) can be obtained by 
combining the inventive primer with the template DNA and 
performing amplification . When the DNA obtained in this manner 
is electrophoresed, the mycetoma can be identified from 
presence/absence of a band and the employed primer. When DNA 
10 extracted from a colony or a fermented dairy product is employed 
as a template for identifying the mycetoma with the inventive 
primer, a strain having been below the detection limit or hard 
to determine in the conventional method can also be simply 
detected. 

15 [0036] DNA is preferably extracted by the constant Marmur 
method, the modified enzyme method, or the simple benzyl 
chloride method. Although this method is slightly complicated, 
DNA can be extracted from wide-ranging mycetomata with an 
excellent yield in the enzyme method. In addition to the 

20 aforementioned method, the phenol process or the like can also 
. be preferably applied to DNA extracted from a pure-cultured 
bacterium or the like. 

[0037] When employing primers for PGR or the like, two types 
of primers are generally preferably employed as a set. When 
25 employing the primers related to the formulas 1 and 12, for 
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example, amplification takes place between the primers only 
in DNA of Lactobacillus acidof ils among a large number of types 
of bacterial groups, so that the same can be identified. When 
two types of the inventive primers are employed as a set , the 
5 primers must be in combination of leading strands and lagging 
strands. When the primers related to the formulas 1 to 11, 
18 and 20 are designed to react with leading strands , the primers 
related to the formulas 12 to 17, 19 and 21 must be designed 
to react with lagging strands as described above. When the 

10 primers described in the formulas 14, 16, 19 and 21 are designed 
to react with leading strands, the primers corresponding 
thereto must be designed to react with lagging strands. When 
the template DNA is previously diluted stepwise and subjected 
to similar analysis in PGR, it is also possible to quantify 

15 a target mycetoma. When the DNA obtained in this manner is 
electrophoresed, the mycetoma can be identified from 
presence/absence of a band and the employed primer. 
[0038] Among the inventive primers, those shown in the formulas 
1 to 11, 14, 16 and 18 to 21 have mucetoma- specif ic sequences, 

20 and can also be singularly employed as probes. The primer 
described in the formula 5, forming . bands with both of 
Lactobacillus acidof ils and Lactobacillus helveticus, can be 
used as a probe for identifying Lactobacillus helveticus when 
employed along with the primer of the formula 1. Further, one 

25 or a plurality of the primers of the formulas 1 to 11, 14, 16 



and 18 to 21 can be employed in combination with another 
well-known universal primer or oligonucleotides. 
[0039] when employing the inventive primer, an intestinal 
bacterial flora or the like of a human or an animal can also 
be analyzed. Although it is impossible to detect those other 
than the mycetoma of a lactic acid bacterium under the present 
circumstances, various information such as the health 
condition can be obtained when the distribution and the number 
of the lactic acid bacteria are known. When the inventive 
primer is combined with other various bacterial primers such 
as the primer for a bacterium belonging to the genus 
Bifidobacterium described in Japanese Patent Application No. 
9-219567 by the applicant, for example, it is also possible 
to grasp the total image of an available bacterial flora, 
several 10 bases. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
primer comprising a primer for lactic acid bacterium 
having a specific base sequence or a sequence 
complementary to the base sequence and capable of 
rapidly and simply carrying out identification and 
detection of lactic acid bacterial strains. 

SOLUTION: This new primer or probe for lactic acid 
bacteria has a base sequence represented by formula I to 
V. etc., or a sequence complementary to the base 
sequence and a tactic acid bacterial strain can be 
rapidly, simply and highly precisely identified without 
cutturing bacterium at a low cost from a fermented milk 
product Analysis, etc., of intestinal flora is carried 
out by combining with other strain-specific primer, 
etc., and state of digestive tract can be grasped from 
the result and prevention and treatment of various 
diseases are made ready. The primer is obtained by 
designating species>specrfic sequence, based on 
16SrRNA of bacterium obtained from data base and gene 
sequence of 16SrRNA detoxified this time and 



synthesizing the DNA by using a DNA synthesizer. 
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^12, 13. 1 sRv^i 7 (oi^(Dhmm\:^^m't^z, so 
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[00 3 0] ±fEC0 <t 5 (-ia:fF Lfc:?^ y =f 5? i^>i-^ K 

Si 2 O^t l:f:7^X;^M4®4*(0DNA(c:^-r5>^' 
KJ^^fgSrJiSt LT5iSL7to mSkb 

[0 0 3 1] ^[Hl^fc(Ci/-i5^^>'>^.^^T^/c:i 
irtdi E^lIS-^l-^l 1^ 14^ 16, 18 — 21 

P C RS^^^co^^^^lS:^}^ J:oTSif#^6?)$rK^^ttf^ 

[0 0 3 2] ^/c. ^m^m:^uf)^h^imm^m^mmz. 

t^t^Lfco ^-f. rf7|5cD^g#?LSS«"n2 6f->':7VWc:'g-* 
^?;f^-CV^5?L®?SS^*»L. -^(DSSrDNA-DNAta 

ffiS(subspecies)(0|^feSrfT5o t'^it?"^. h 
y'^'f'j\^7. • x/l^lZ/^s/^r-^ (Lactobacillus delbruecki 
i)t-B3LXf^. Sucrose^^m-actose (O^t^^^iO^MX 

V\ 7^ h=2^y:^y^ • (Lactococcus lactis) 

BaUTtt> 4%(0:ft:lfiSr^ADbfcMRS brothiglfefcja 

[0 0 3 3] *%p^(0>^^>r-^-li. 

($:75^ejDNASrttffiL. ^X^>r-^— t(OR/S;ttS:P-< 
S r t J: oTS^OfBSI^^Srtf 5 - 1 ;65xt 5p 
[0 0 3 4] *^PJ(0:7^7^•^-S^fflv^^^^^. i& 

^«gX&5o rcoi5^i^:^ffiir LTtt. *-f. (1)^^ 
<f4><ODNA^S'ttttSU (2) J5:V>TKDNAtc:»LT 

(0 0 3 5 J ^S^affio^p^'OSSI^^d:. ^(O 

J: 5t-LTtTt?nao *-f. ^B^?LlmlSriS'C-5>gSLT 
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[0 0 3 6] DNASrtttHi-^;^)*^ LXfl. ^?£-cfc 

[0 0 3 7] il^, p c Rj*^{c:7-^xf -^-$r{5&^-ra 
^yi^;^ • T K:7^/u^(7:)DNA(:i:fc5V^x<?:>^. M^co 

--11, 1 8^LK2 otc^6:7'^><-v-— ^y— 

^12-17. 19. 2 1 tc-^^r^-f -7 — f^^:¥>'i/ 
-^14, 16. 19, 2 im^(D^''^^^ — ^])—'f^ 

-f- ^ ^ ^ -v- - ^ > t S/J^-f- ^ J: 5 t-lS;ff ^ 

-^1-11, 14. 16, 1 8-2 ItC^-f @a 
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iE?>J#^i~ll, 14, 16, 1 8 — 2 l<^:7'^^-^ 
10 [0 0 3 91 *fc. *:«PJ>^^-r-^— SrfflVN^xtf, fc 

CO, ag?M<o^^?ftj, mm^mmm-^^j: 
i^mmhn^o jet-. 't<oiik(D^m^i:>fc^mm(oy' 

[0 04 0] 
[0 0 4 1 ] 

30 [0 0 4 2] ^JSMl P^^-r-^— <7>^ff^^T>*^^ : D 
DBJ, G e n b a n k^O-r — 1$^^— i f9f#fetl/c 
*iB»oi 6 S r RNAitG^iayiJi:, *IIM*d5ft?^L 
ytTlSO 1 6 S r RNA5i>B^ia?iJ (^1) §r£t^, S 

40 [0 04 3] 

imi] 
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ZZi ^-^^^SStt^^zi^tz^mtziz 1 6 S r DN AJ^^iJ^ 

g M a jfe 

Lactohac i i lus acidophi his ATCC 4356 

t^tobaciUi^ casei ATCC 334 

Lactobacillus casei ncDQ 151 

LnctobacilliLs crispatus JCW 1185 
Lactobacillus delbmeckii subsp.dzlbtvBckii ATCC 9649 

Lactobacillus femsntm ATCC 14931 

Lactobacillvs gallinarum JQI 2011 

Lactcbacillus gasseri DSM 20243 

Lnctobacilliis helveiicus ATCC 15009 

Lactcbacillus reuieri JCM 1112 

Lactobacillus rhanmsus ATCC 7469 

Lactcbacillus woe ATCC 393 

Lactobacillus zeae DSM 20178 

Lactococois loci is sitsp.crenvris ATCC 19257 

Lactococcus lactis si^spAactis ATCC 19435 
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[0 0 4 5] mmm2 '7'v^'^-^m\^^fcw.mwRxj^ 

(1) tt^(7:>^#i#^;&tKDNA(7)tttt} 

fta-^/fc^-r, 3 4iiai 2 oj^t^a^ii^MRs 

b r o t hi&ift (Difcottffi!) (w"C— Sft»Efi!^i§ilL 

LT4ffi4^5rl% glucose^J[?DC?:>G AM broth (— 



50 



mw\ 2 Amm^^t^h. mt^i^i:^j\^ik (zhu, 

H. et al (1993)Nucleic Acid 
s Research 21, 5279-5280) 
±9. DNASrttffiLfCo -ttni^-hs MRS b r o t 
h S'>^V^/c-^ig#SfiS 1 . 5nilCOiS/i>0f^t;iE x t r 
action buffer (100 mM Tris, 4 
OmM EDTA, pH9. 0) 2 5 0 ax I . ^^-v^/U^J^n 
y K 1 5 0 1 . 1 0%SDS 5 0 M 1 Sr*D:c. 5 

ot:T3 05^r^^L<^ir 5 Lfco 3Mff^^hy^?i, 

1 50m 1 Sr;&DKLT7k^Tl 55J»SLfc^, 15, o 
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o orpm . 1 o6i^m<om'ij^'x^mhtitc±m^^ yy'v2y< 

50m1<^TE buffer ( 1 0 mM T r i s ~H 
CI (pH8. 0) /iniM EDTA) JC^?!)^ UTigSS: 
SJ^L. 1 0 /z g/ml(?:>i8^{cS3SfLT^SDNA^ag 

[0 0 4 6] ( 2 ) P C RSiJ^ 
^,fi5r 25Mli:L. IOdiM Tris-HC! (pH 
8. 3) , 50mM KC 1 , 1. SmA! M g C 1 2, 2 
0 0/iM dNTP m i X t u r e tC, #>er 0. 8// 10 
M>^°^-1' ^ 1. OU Taq DNA polym 
erase (:^:^^|tM). lOng ^MDNA^^^tr 

Rjcsaj-c. DNA1^'— ij^^— p J 4 8 o (.d^i^ 

y^Lm fC^^?. 9 4^2 0&\ 5 5't:2 O^i?, 7 2TC 

3 0#Sr3 01?- ^y^OPCRSJjcSrtrofco 

[00471 (3):7'^^ <OKa#Stt<?5:^rf 
P C R^j^;fc J; o ib tufc P C R]^«^Sr®^8ci6 

bTto 1 . 5^/oT:^r:^-'y^ (Molecular Bi 20 
ology Certified Agarose; 
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^ KttM) "CMu p i d - 2 . ;;^-) 

(;iJ:?) lOOV. 2 S^J^S^ficSbL. E th i d i um 
Bromide (0. Smg/ml) ^CS^fe^, UV7>' 

t:fct)T&0#:r7>r^-fiSiait#S6<J^fco^Co Lb 
Htt^^ h^<^ju:^ • ^^^l-^XH'*-^ (L a c t o b a 
cillus helveticus) <DJf-f^^-fy ^ 
h-^^^yu-;^ • Tv/K:7.<>Fp;^ (Lactobaciii 
us acidophilus) l^l tSiSid^S^i^ btt 
/Co L;6^L?i;55fc, :7-^>r L b AirO«a-g':b^tc:j; 

^4) o ^7t. l^^tCL b R{C4BV^X^>7!^' h^^^/V-^?. 
" (Lactobacillus casei) 

^ot^tt^g§v^s/^:^^5^i6.e>n7t255L b c t (^ja^*?iirfc 

!9 7 h • -feV (Lactobaciii 

us casei) ir^iJ'h • ^ A / — 1^;^ 

(Lactobaci 1 lus rhamnosus) 
C0 2®m^l^^-t-5;i t^JSRlBg-Cfoo/c (^4. ^ 
5) „ 
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(1) DNACOttai 
^i#aiiDlSrBCPAD7'U— ^;*^^>'h^551#lfi±^cM 50 



(2) PCRSiES 

(1) -cn^iifcDNAimmtu m^m2i:m-(D 
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(3) y''7^'-r-<Dmm^^{±(omm 

(Lactobacillus delbrueckii) RXJ^'y ^ h=iy:tf:^ • 
^^"f-:^ (Lactococcus lactis) (OWM (1^:/>^ tf— 

* "r/^yyi^-/^^ (Lactobacillus delb 
rueckii ) fcgi LTttSucrose SlH-actose <D?tS$\^<D 

S'JSr^ h^S/:^;^ • =7^^:^ (Lactococcus lacti * 10 
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(1) DNAOtttH 
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fco ttffi^tLfcDNAttTE b u f f e rlC^MU 
5 0// g/a)10iS*»cSISSLT^MDNA^J$i: Lfc. 

[0 0 5 7] (2) PCRg:f£; 

(1) T^#bi^feDNA^£IMt U HiS^i] 2 i: 

[005 8] ( 3 ) 7*9 -^-©®a!RfSi4<0«|f*f 

*3 9-cfcofc. zixi:mmm3 i:mm(r>:)jm\^xi,%m 
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[0060J <160> 

immm] < 2 i o > 

< 1 1 0 > ir^/U h*tt (KABUSHIKI KAIS < 2 1 1 > 

HA YAKULT HONSHA) < 2 1 2 > 

<i2o> ^mmmy'^^-^- 

<130> P04091009 
<150> JP 1997-255027 
<151> 1997-9-19 50 
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1 7 
DNA 
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|i3 



.< 2 1 3 > Artificial 

< 4 0 0 > 1 
acagattcac ttcggtg 17 

< 2 1 0 > 2 



Sequence 
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< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 19 

< 4 0 0 > 2 
cgagttctcg ttgatgatc 19 

< 2 1 0 > 3 

< 2 1 1 > 18 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 O > 3 
ggtgatttgt tggacgct 18 

< 2 1 0 > 4 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 O 0 > 4 

gatgaatttg gtgcttgcac cag 23 

< 2 1 0 > 5 

< 2 1 1 > 2 4 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 O 0 > 5 

gcagatttac ttcggtaatg acgc 24 

< 2 1 0 > 6 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 6 

gatgatttta gtgcttgcac taa 23 

< 2 1 0 > 7 

< 2 1 1 > 2 4 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 O > 7 

gcaagtcgaa cgagttctga ttat 24 

< 2 1 0 > 8 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 8 
cgagttttgg tcgatgaac 19 

< 2 1 0 > 9 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 9 

attggtgctt gcaccaattt gaa 23 

< 2 1 0 > 10 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 
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< 2 1 3 > Artificial Sequence 
<4 0 0> 10 

gttggtactt gtaccgactg gat 23 

< 2 1 0> 11 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0> 11 
tggatgacac atgtcattta 20 

10 <210> 12 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 1 2 
aaaggccagt tactacctct ate 23 

< 2 1 0 > 13 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
20 <400> 13 

aagattccct actgctgcc 19 

< 2 1 0 > 14 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 14 
aaagaccagt tactgcctct ate 23 

< 2 1 0> 15 

< 2 1 1 > 2 6 
30 < 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0 > 1 5 

gccgacaaca gttactctgc cgacca 26 

< 2 1 0 > 1 6 

< 2 1 1 > 2 6 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 16 

cttgatgagc tttccactct caccaa 26 
40 <210> 17 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 17 
ctgtgtgaac tttccactc 19 

< 2 1 0 > 18 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
50 <400> 18 
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cctgattgat tttggtcgcc aac 23 

< 2 1 0 > 19 

< 2 1 1 > 2 6 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 19 

acgtatgaac agttactctc atacgt 26 

< 2 1 0 > 2 0 

< 2 1 1 > 2 1 

< 2 1 2 > DNA 
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* < 2 1 3 > Artificial Sequence 

< 4 0 0 > 2 0 
gattgatggt gcttgcacct g 21 

< 2 1 0 > 2 1 

< 2 1 1 > 2 6 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 2 1 

ctgcgtgaac agttactctc acgcac 26 
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